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ABSTRACT 14 
To achieve sustainable development, coherence of three key elements is necessary: 15 
economic growth, social inclusion and environmental protection. They are interconnected 16 
and all are extremely important for achieving the well-being of individuals and entire 17 
societies. One of the key drivers of sustainable economic growth is the furniture industry, 18 
which is related to the maximum optimization of production cost while maintaining the 19 
high quality of the offered products. However, the expected material deficit may contribute 20 
to a significant weakening of growth dynamics. One of the possible solutions to this 21 
problem is harvesting timber from plantations of fast-growing trees that could supplement 22 
the increasing deficit of wood raw material. The research aimed to determine the cost-23 
effectiveness of particleboard technology modification involving the change in the 24 
structure of raw material by introducing wood from fast-growing tree plantations. The 25 
research included an estimation of the unit cost of 1 m3 particleboard manufactured in the 26 
series production process. The analysis was carried out on the example of one of the leading 27 
particleboard suppliers for the Polish furniture industry and consisted in comparing the cost 28 
of production of particleboards based on wood from fast-growing tree plantations with the 29 
cost of particleboards, which are commonly available on the market. Three variants of the 30 
diversified raw material structure were taken into account: 100 % share (1), 50 % share (2) 31 
and 25 % share (3) of raw material from fast-growing tree plantations. The time range of 32 
the studies was adopted for the years 2014-2020. The research indicates that the 33 
introduction of wood from fast-growing tree plantations into the production of 34 
particleboards enables the production of material and energy cost savings at the level of 6 35 
% (3rd variant) to even 17 % (1st variant). Variant 1 of material structure can lead to cost 36 
reduction at the level of EUR 11,6 million (in case of particleboards production capacity 37 
570000 m3).  38 
 39 
Keywords: Fast-growing trees plantation, particleboards, material unit cost, production 40 
costs reduction, wood based panels. 41 
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 42 
INTRODUCTION 43 
 Research on alternative raw material resources in wood-based panel technology is 44 
stimulating the development of the furniture industry (Abdul Khalil et al. 2010, Nicewicz 45 
et al. 2012; Gatani et al. 2013; Varanda et al. 2013). Along with the development of the 46 
furniture sector, there is a clear increase in the demand for wood-based panels 47 
(particleboards and fiberboards). Over the last 20 years, the Polish furniture industry 48 
developed dynamically, mainly due to pro-export initiatives. The Polish furniture branch 49 
sells 90 % of its production abroad (Grzegorzewska and Stasiak-Betlejewska 2014) and 50 
has the highest trade volume of any manufacturing industry. 51 
It should be noted that the value of the sold production of the furniture industry 52 
annually increases by several percent (Grzegorzewska and Wieckowska 2017; 53 
Augustyniak and Minska-Struzik 2018). Therefore, it is highly important to optimize the 54 
level of production in the wood industry, covering the demand for furniture production. 55 
Stimulating the growth of furniture production should be associated with the development 56 
of new products and the elimination of difficulties in access to lignocellulosic raw materials 57 
(Boruszewski et al. 2016; Boruszewski et al. 2017, Mirski et al. 2017; Padzil et al. 2018). 58 
Unfortunately, the problem of wood deficit has been affecting the wood industry and 59 
furniture production for many years, because wood is the basic raw material used in the 60 
production process in these industries. Due to the growing demand for wood from a lot of 61 
sectors, in 2015 the annual shortage of raw wood for wood-based composites industry in 62 
Poland reached the level of around (7,7 – 11,4) million m3. Wood consumption in the 63 
energy sector, with the dynamic development of the wood industry (including wood-based 64 
composites industry), can cause the European wood deficit to reach from 230 million m3 65 
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to even 500 million m3 in 2020 (Ratajczak 2013). This situation applies not only to Poland 66 
but also to other countries strongly focusing on the development of wood-based industries 67 
as the basic production raw material. 68 
Contemporary research trends concern, among others, wood harvested from 69 
genetically modified trees (Flachowsky et al. 2009; Brunner et al. 2007; Strauss et al. 2004; 70 
Bradshaw and Strauss 2001). This creates the possibility to obtain raw material with 71 
chemical, physical and mechanical properties desired and useful for the industry such as 72 
low lignin content, a high degree of cellulose polymerization, increased resistance to 73 
biocorrosion and others (Dalton et al. 2011; Voelker et al. 2011; Park et al. 2004; James et 74 
al. 1998). The use of wood obtained from genetically modified trees seems to be (especially 75 
in Europe) a far-off future due to the insufficient cognitive aspect, ethical considerations 76 
and the lack of appropriate legal regulations (Gamborg and Sandoe 2010; Muhs 2010; Lang 77 
2004; Strauss et al. 2000). 78 
Insufficient at the current stage, knowledge in the field of genetically modified wood 79 
(especially in the utilitarian aspect) creates the necessity to develop new research directions 80 
in terms of diversification of the raw material base for the wood-based panels industry. The 81 
experience of foresters within the scope of cultivation of fast-growing trees can be 82 
extremely beneficial. The advantages of wood raw material from fast-growing tree 83 
plantations result not only from its high productivity but also from the possibility of access 84 
to a highly concentrated and preferably distributed material base. Based on research 85 
conducted for the last 50 years, it has been established that the most useful plantation 86 
species for the wood-based panels industry is poplar and larch (Johansson 2013; Zamora 87 
et al. 2013). The appropriability of these species results from the large width of the annual 88 
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ring (thus a high share of earlywood followed by a lower density of wood in comparison 89 
to typical forest crops), therefore splitting into wood chips is much easier. 90 
Classical forestry has a long tradition, but additional options and strategies to harvest 91 
enough wood to meet the still-increasing demand are needed. Wood plantations with fast-92 
growing woody species and very short rotation periods are one way to solve this problem 93 
(Bredemeier et al. 2015). In the world, intensive work is carried out on harvesting timber 94 
from plantations of fast-growing trees that could supplement the increasing deficit of wood 95 
raw material (Przybysz et al. 2018; Boruszewski et al. 2017; Boruszewski et al. 2016; 96 
Zajaczkowski 2006).  97 
A potential area for fast-growing tree plantations depends on the available agricultural 98 
land with unfavourable conditions for food production, climate conditions, and water 99 
supply (Szostak et al. 2013). The global increase in the area of fast-growing high-yield 100 
plantations has reached 3 million hectares, which is a small share of total forest area (Del 101 
Lungo et al. 2006), since 30 % of the land on the Earth is covered by forests and only 5 % 102 
of that area are plantations (Przybysz et al. 2018). Those fast-growing tree plantations can 103 
supply 800 M tons of lignocellulosic biomass (Carle and Holmgren 2008). There are 363 104 
plantations crops of fast-growing trees in Poland, which are located within 13 out of 17 105 
State Forests Regional Directorates. According to data from the Central Statistical Office 106 
of Poland (2020), the area of plantations of fast-growing trees exceeds 143 thou. ha, of 107 
which plantations on arable lands cover an area of approximately 8000 ha, and in forests 108 
more than 135000. hectares. Presently, fast-growing tree plantations serve primarily 109 
experimental purposes (Szostak et al. 2013). 110 
According to data from Central Statistical Office of Poland (2020), with only 5 % use 111 
of sown area and 5 % use of forest lands as well as boscage (wooded land and bushy land), 112 
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it is possible to obtain approximately 1 M ha of land for fast-growing tree plantations. In 113 
case of planting 50 % of these lands with larch and 50 % with poplar, and if 50 % capacity 114 
of the plantation is assumed, it will be possible to obtain nearly 10 M m3 of wood per year. 115 
The use of wood from fast-growing tree plantations is highly efficient, may reduce the 116 
cost-intensity of technological processes in terms of raw material prices and processing. 117 
Also, lower energy input needed to crumble raw material characterized by lower density 118 
and lignin content in comparison to wood from typical forest crops is very important from 119 
an economic point of view (Przybysz et al. 2018). The use of a new type of raw material 120 
in the wood-based composites industry (especially particleboards technology) requires 121 
absolute verification of economic profitability. 122 
 123 
MATERIAL AND METHODS 124 
The aim of the research was to determine the cost-effectiveness of particleboard 125 
technology modification involving the change in the structure of raw material as a result of 126 
the introduction of wood from fast-growing tree plantations. These analyzes consisted in 127 
comparing the cost production of particleboards based on wood from fast-growing tree 128 
plantations with the cost of particleboards which are commonly available on the market. 129 
The research included an estimation of the unit cost of 1m3 particleboards manufacturing 130 
in the series production process. The analysis was carried out on the example of one of the 131 
leading particleboards suppliers for the Polish furniture industry. The basic source of 132 
research material was data obtained from the prospectus, financial statements and reports 133 
on the activities of the Management Board of Company X and an analytical report on the 134 
company prepared by brokerage house BDM S.A. The time range of the studies was 135 
adopted for the years 2014-2020, whereas for the last 3 years the results have a prognostic 136 
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dimension and were prepared based on some assumptions. The basic activities of Company 137 
X are the production of particleboards, laminated boards and other wood and wood-based 138 
composites, production of other wooden products and coating, paper and cardboard 139 
impregnation. The company offers a wide range of boards of varying quality and a wide 140 
spectrum of prices, from standard products to more expensive and more complex products 141 
with higher added value. These products go not only to the domestic market but also to 142 
more than 20 countries. Company X realizes the majority of its sales revenues from 143 
relatively large industrial customers, among which an important group belongs to the 144 
furniture industry. 145 
Research procedure consisted of several steps. First, the annual volume of production 146 
and sales of particleboards was determined. Next, using the information on the average sale 147 
price of 1 m3 of particleboards, the level of sales revenues of this product in the analyzed 148 
company was determined. 149 
Based on the available financial data and information obtained from the prospectus, 150 
Management Board reports on the company's operations and an analytical report prepared 151 
by BDM S.A, cost of product sold was calculated. Cost of product sold is the expense 152 
incurred by a company to sell a product. It includes raw and packing material costs and 153 
production costs until the payment for the product is received. In other words, it is the cost 154 
of producing or buying a product, including the cost of selling it and indirect costs closely 155 
related to product sales. Based on the cost of product sold and the volume of sales of 156 
individual product ranges, the unit cost of sales per 1 m3 of particleboards was estimated. 157 
Then the structure of the cost of product sold was estimated. The following categories 158 
of costs were distinguished:  159 
1) costs of raw materials,  160 
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2) costs of energy, 161 
3) personnel costs, 162 
4) depreciation, 163 
5) other costs, i.e. cost of sales and general management costs, but those related to the 164 
sale of products. 165 
In the next stage, the unit cost of materials (including traditional wood raw material) 166 
and energy, referred to analyzed Company X were determined. Then, based on the price 167 
difference between materials, typical raw wood and wood derived from fast-growing tree 168 
plantations, as well as lower energy consumption needed for the process (a result of the 169 
specific anatomy and chemical composition of wood from fast-growing trees), a 170 
comparison of their unit cost was made. 171 
Economic analyzes were carried out for three variants of the raw material structure. 172 
Due to the low probability of using 100 % share of wood from fast-growing tree plantations 173 
(1st variant of economic analysis) in the particleboards’ production, 50 % (2nd variant) and 174 
25 % (3rd variant) were also taken into account.  175 
 176 
RESULTS AND DISCUSSION 177 
Research material shows that Company X can produce 600000 m3 of particleboards in 178 
one year. The average manufacturing capacity utilization was set at 95 %. This means that 179 
the annual particleboards production can easily reach the level of 570000 m3.  180 
For the years 2018-2020 the same capacity utilization, thus productivity and 181 
production volume was assumed. Due to the significant value of capacity (95 %), a further 182 
increase in production volume would be possible when new investments were made. 183 
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However, to allow comparison, a decision was made to accept the data presented in the 184 
analytical report of the BDM S.A.  185 
As shown in Table 1, Company X sold 632000 m3 of wood-based panels in 2014, with 186 
the sales volume of particleboards at the level of 475000 m3. Earnings forecasts indicate 187 
that in 2020 Company X will sell 435000 m3 of particleboards. This means a decrease in 188 
comparison to the base year (2014) by approx. 8 %. The change in the sales structure 189 
results, among others, from the expected increase in sales (by 18 %) of Melamine Faced 190 
Chipboard (MFC). 191 
In 2014, the average selling price of particleboards reached the level of EUR 149,1 per 192 
1 m3. By 2020, this price should increase slightly to EUR 155,3. It should be noted, 193 
however, that there was a decrease of EUR 1,5 and EUR 2,0 in 2015-2016 from the 2014 194 
price.  Additionally, it is worth noting that, in the case of particleboards, stable growth is 195 
expected year-to-year starting from 2017. 196 
In the analyzed company, the cash revenue on sales in 2014 reached EUR 363,8 197 
million. The prognosis assumes that, by 2020, the value of sales revenues will increase to 198 
EUR 405,2 million, which means an increase of EUR 41,4 million (11 %) since 2014. In 199 
2018-2020, sales revenue is expected to increase by an average of 1 % to 3 %.  200 
It should be emphasized that apart from particleboards, the analyzed company also 201 
generates revenues from the sale of MFC boards. At the end of the period under review, 202 
the revenues from the sale of this assortment are expected to be at a level of EUR 152 203 
million. 204 
The expected reduction in production volume of particleboards will also lead to a 205 
decrease in revenues from the sale of this material. It is forecasted that a reduction in sales 206 
revenue of particleboards can be at a level of around 14 %.  207 
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Table 1:  Selected data on the sale of particleboards in 2014-2020.  208 
Sales data: Unit 2014 2015 2016 2017 2018* 2019* 2020* 
Sales volume  
(x 1000), incl.: 
m3 632 618 611 612 605 590 585 
Particleboards  
(x 1000) 
m3 475 491 484 470 455 440 435 
Av. price of 
particleboards 
€ / m3 149,1 147,6 147,1 150,8 151,9 153,5 155,3 
Sales revenues, 
incl.: 
millions 
€ 
363,8 374,0 353,5 381,7 395,3 402,5 405,2 
Particleboards millions 
€ 
70,8 72,5 71,2 70,9 69,1 67,5 67,7 
*Prognosis. 209 
Source: own study based on Analytical Report of BDM S.A. 210 
 211 
Based on the analysis of the data obtained from the prospectus, financial statements 212 
and reports of the Management Board, as well as an analytical report prepared by BDM 213 
S.A., it was assumed that the cost of product sold constitutes about 80 % of total sales 214 
revenue. Table 2 shows that, in 2014, the cost of product sold was EUR 291,0 million. The 215 
prognosis is that by 2020 it will be by 11,4 % higher (EUR 324,2 million). In the case of 216 
particleboard production, the cost of product sold in 2014 was at the level of EUR 56,7 217 
million. However, due to the expected reduction in the production of particleboards, it is 218 
forecasted that in 2020 the cost of product sold will reach EUR 54,1 million, which is about 219 
3,4 % less than the value recorded in 2014.  220 
Based on the cost of product sold and sales volumes of individual product ranges, the 221 
unit cost of sales per 1 m3 of the board was estimated. The analyzes show that in 2014 the 222 
unit cost of sales of particleboards was at EUR 119,3 per 1 m3. In the following two years, 223 
the value was lower by EUR 1,2 and 1,6 however, from 2017, a slight increase is forecasted 224 
(about 1 % annually). In 2020, the cost of sales will be at the level of EUR 124,4 per 1 m3 225 
of particleboards. 226 
 227 
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Table 2:  Cost of product sold (particleboards) in 2014-2020. 228 
Sales data Unit 2014 2015 2016 2017 2018* 2019* 2020* 
Cost of product 
sold, incl.: 
millions 
€ 
291,0 299,2 282,8 305,4 316,2 322,0 324,2 
Particleboards millions 
€ 
56,7 58,0 57,0 56,7 55,3 54,0 54,1 
Unit cost of sales 
particleboards € / m
3
 119,3 118,1 117,7 119,6 121,5 122,8 124,4 
*Prognosis.  229 
Source: own study based on Analytical Report of BDM S.A. and reports of Management Board. 230 
 231 
The analysis of the cost of product sold structure shows that the cost of raw materials 232 
has the largest share in the cost of sales (Figure 1). They represent nearly 2/3 of all costs. 233 
Further costs incurred by the company are personnel costs (11 %) and energy costs (10 %). 234 
The costs related to the depreciation of buildings, machines and tools constituted 235 
approximately 5 % of the cost of products sold with the costs of sales and general 236 
management around 8 %. 237 
 238 
Figure 1: The structure of the cost of product sold in a Company X. 239 
Source: own study based on Prospectus Reports of Management Board 240 
 241 
On the basis of the presented cost of product sold structure, the unit production cost 242 
(which does not include costs related to sales and general management) and unit cost of 243 
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product sold, which includes these indirect costs was estimated. In 2014 the production 244 
cost of 1 m3 of particleboards was at the level of EUR 109,7 (Table 3).  245 
Table 3:  Unit production cost and unit cost of product sold of particleboards. 246 
Type of cost Unit 2014 2015 2016 2017 2018* 2019* 2020* 
Material  € / m3 78,7 78,0 77,7 78,9 80,2 81,0 82,1 
Energy  € / m3 11,9 11,8 11,8 12,0 12,1 12,3 12,4 
Personnel  € / m3 13,1 13,0 12,9 13,2 13,4 13,5 13,7 
Depreciation € / m3 6,0 5,9 5,9 6,0 6,1 6,1 6,2 
Unit production 
cost € / m
3
 109,7 108,7 108,3 110,0 111,8 113,0 114,5 
Others (cost of 
sales and general 
management 
costs) 
€ / m3 9,6 9,4 9,4 9,6 9,7 9,8 9,9 
Unit cost of 
product sold € / m
3
 119,3 118,1 117,7 119,6 121,5 122,8 124,4 
*Prognosis. 247 
Source: own study based on Analytical Report of BDM S.A. and Reports of Management Board. 248 
In the following two years, this cost dropped slightly, by EUR 1,0 and 1,4 per m3, 249 
respectively. The forecast assumes a slight increase in production costs in 2018-2020. The 250 
analysis shows also that the unit cost of sales of particleboards may increase by 4,3 % in 251 
the reviewed period from EUR 119,3 to 124,4 per m3. 252 
Among the most important materials and energy used in the production process of 253 
particleboards, there can be mentioned: wood raw material, additives (including 254 
adhesives), paper and energy. The structure of material costs in the analyzed company is 255 
as follows: wood raw material – 37 %, additives – 30 %, paper – 16 %, energy 13 % and 256 
other costs – 4 %. On the basis of the material cost structure, the unit cost of materials and 257 
energy in Company X was estimated (Table 4). At the beginning of the period under 258 
consideration, the cost of materials and energy was EUR 90,6 per m3 of particleboards. 259 
Specifically, the cost of wood was EUR 33,5 per m3, additives (for example paraffin 260 
emulsion) EUR 27,2 per m3, paper EUR 14,5 per m3, energy EUR 11,8 per m3, and other 261 
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costs were EUR 3,6 per m3. The forecast indicates that in 2020 the unit cost of materials 262 
and energy will be EUR 4,0 per m3 higher than in 2014.  263 
Table 4:  The unit cost of materials and energy in the production of particleboards. 264 
Type of cost Unit 2014 2015 2016 2017 2018* 2019* 2020* 
material and 
energy cost, incl.: € /m
3
 90,6 89,8 89,5 90,9 92,3 93,3 94,6 
wood € /m3 33,5 33,2 33,1 33,6 34,2 34,5 35,0 
additives € /m3 27,2 26,9 26,8 27,3 27,7 28,0 28,4 
paper € /m3 14,5 14,4 14,3 14,5 14,8 14,9 15,1 
energy € /m3 11,8 11,7 11,6 11,8 12,0 12,1 12,3 
others € /m3 3,6 3,6 3,6 3,6 3,7 3,7 3,8 
*Prognosis. 265 
Source: own study based on Analytical Report of BDM S.A. and Reports of Management Board. 266 
Based on the available information, it was estimated that the cost of raw material used 267 
for the production of 1 m3 of particleboards in 2014 amounted to EUR 33,5. For the 268 
production of 1 m3 of particleboards, approximately 1,4 m3 of wood raw material is 269 
consumed. This means that the cost of 1 m3 of timber is at EUR 23,9. On the other hand, 270 
the average price of medium-sized timber in forest districts in 2014 ranged from EUR 31,4 271 
per m3 of alder to EUR 36,4 per m3 of spruce (pine cost 35,7 EUR for 1 m3) 272 
(Grzegorzewska et al. 2016). 273 
It should be emphasized that the share of specific types of wood raw material in 274 
particleboards technology is individually selected by producers and often deviates from the 275 
assumptions given in the literature on the subject. According to the literature (Boruszewski 276 
2012), the structure of the raw material is as follows: pulpwood (medium-sized wood) – 277 
42 %, small wooden elements – 17 %, wood chips – 21 %, sawdust – 15 %, edgings – 4 278 
%, other 1 %. However, in economic practice, it is assumed that in the raw material 279 
structure: 280 
- share of pulpwood should not be less than 10 %, 281 
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- share of sawdust should not be greater than 17 %, 282 
- share of edgings should not exceed 37 %. 283 
Due to the above, the unit cost of materials and energy in the particleboards technology 284 
was estimated, taking into account the use of better quality of wood raw material (medium-285 
sized wood and wood chips). The cost of a better-quality raw material, based on 286 
information from the analytical report prepared by BDM SA, was assumed to be at EUR 287 
43 per m3. Therefore, in 2014 the cost of materials and energy incurred for the production 288 
of particleboards would be EUR 117,2 per m3 (Table 5). This is due to the increase in wood 289 
raw material cost from EUR 33,5 to EUR 60,1. 290 
Price forecasts for better quality wood (and thus the cost of wood raw material) for the 291 
following years were estimated based on the dynamics of price changes and euro exchange 292 
rates acquired from BDM S.A. 293 
The difference between production technology based on traditional wood raw material 294 
and raw material from fast-growing tree plantations concern mainly the cost of wood and 295 
energy. Therefore, the focus was on determining the unit cost of materials and energy. The 296 
following assumptions, confirmed by empirical studies on a laboratory scale, were adopted: 297 
- price of 1 m3 of raw material from fast-growing tree plantations – EUR 28,5, 298 
- consumption of wood raw material per 1m3 of particleboards – 1,4 m3, 299 
- reduction of energy use by 15% in the case of raw material from fast-growing tree 300 
plantations in comparison to energy demand in the case of wood cutting processing 301 
from typical forest crops (based on unpublished results obtained in industrial tests).  302 
 303 
 304 
 305 
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Table 5: The unit cost of materials and energy in the production of particleboards taking 306 
into account the use of better quality of wood raw material. 307 
Type of cost Unit 2014 2015 2016 2017 2018 2019* 2020* 
Costs of materials 
and energy, incl.: € / m
3
 117,2 114,2 109,8 110,9 112,9 114,6 116,5 
Wood € / m3 60,1 57,7 53,5 53,7 54,8 55,8 57,0 
Additives € / m3 27,2 26,9 26,8 27,3 27,7 28,0 28,4 
Paper € / m3 14,5 14,4 14,3 14,5 14,8 14,9 15,1 
Energy € / m3 11,8 11,7 11,6 11,8 12,0 12,1 12,3 
Other  € / m3 3,6 3,6 3,6 3,6 3,7 3,7 3,8 
*Prognosis. 308 
Source: own study based on Analytical Report of BDM S.A. and Reports of Management Board. 309 
 310 
As shown in Table 6, the unit cost of materials and energy in the production of 311 
particleboards with a 100 % share of raw material from fast-growing tree plantations in 312 
2014 would be EUR 96,8 per m3, being EUR 20,4 per m3 lower than with currently-used 313 
technology (using traditional material from typical forest crops). This decrease is due to 314 
lower unit costs of wood raw material (EUR 41,5 against EUR 60,1) and energy 315 
consumption (EUR 10,0 against EUR 11,8). Replacement of traditional raw material with 316 
material from fast-growing tree plantations results in a material and energy saving of 17 317 
%. 318 
Due to the fact that the scenario assuming 100 % utilization of material from fast-319 
growing tree plantations in the particleboards process is unlikely in the current 320 
technological conditions, the unit cost of materials and energy for the following two 321 
variants was analyzed (50 % and 25 % share). 322 
 323 
 324 
 325 
 326 
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Table 6:  The unit cost of materials and energy in the production of particleboards taking 327 
into account the use of wood raw material from fast-growing tree plantations. 328 
Type of cost Unit 2014 2015 2016 2017 2018* 2019* 2020* 
1st variant - the share of raw material from fast-growing tree plantations - 100% 
Cost of material 
and energy, 
incl.: 
€ / m3 96,8 94,6 91,5 92,5 94,1 95,5 97,0 
Wood € / m3 41,5 39,8 36,9 37,0 37,8 38,5 39,3 
Energy € / m3 10,0 9,9 9,9 10,0 10,2 10,3 10,4 
2nd variant - the share of raw material from fast-growing tree plantations - 50% 
Cost of material 
and energy, 
incl.: 
€ / m3 106,2 103,5 98,1 99,1 100,9 102,4 104,0 
Wood € / m3 50,8 48,7 43,5 43,6 44,5 45,4 46,3 
Energy € / m3 10,0 9,9 9,9 10,0 10,2 10,3 10,4 
3rd variant - the share of raw material from fast-growing tree plantations - 25% 
Cost of material 
and energy, 
incl.: 
€ / m3 110,8 108,0 103,9 105,0 106,9 108,5 110,3 
Wood € / m3 55,5 53,2 49,3 49,5 50,5 51,5 52,5 
Energy € / m3 10,0 9,9 9,9 10,0 10,2 10,3 10,4 
*Prognosis. 329 
Source: own study based on Analytical Report of BDM S.A. and Reports of Management Board.  330 
 331 
When using a raw material structure in which the share of traditional raw materials 332 
and from fast-growing tree plantations is equal (50 % share of each), the cost of materials 333 
and energy would be EUR 106,2 per m3, which is 9 % less than using only traditional wood 334 
raw material. 335 
If the share of wood from fast-growing tree plantations in raw material structure is 25 336 
%, the unit cost of materials and energy would be at the level of EUR 110,8 per m3. It 337 
means that the cost of materials and energy per 1 m3 would be 6 % less expensive than in 338 
typical production technology. 339 
According to the analyzes, taking into account the production capacity of Company X 340 
at the level of 570000 m3 of particleboards, application of a diversified raw material 341 
structure would reduce costs in the base year by EUR 11,6 million respectively for the first 342 
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variant (100 % share), EUR 6,3 million for the second variant (50 % share), and EUR 3,6 343 
million for the third option (25 % share of raw material from fast-growing tree plantations). 344 
Presented forecasts for 2020 show that assumed variants of raw material structure including 345 
plantation raw material would contribute to a reduction in the level of raw material and 346 
energy costs by EUR 11,1 million (1st variant), EUR 7,1 million (2nd variant) and EUR 347 
3,5 million (3rd variant). 348 
 349 
CONCLUSIONS 350 
The research indicates that the introduction of wood raw material from fast-growing 351 
tree plantations into the production of particleboards enables the production of material 352 
and energy cost savings at the level of 6 % (3rd variant) to even 17 % (1st variant). The 353 
study showed that the unit cost of materials and energy in case of varied raw material 354 
structure used in the production of particleboards can range from EUR 96,8 per m3 to EUR 355 
110,8 per m3. 356 
Changes in the current raw material structure in particleboards technology, through 357 
the use of new raw materials (wood from fast-growing tree plantations), will positively 358 
affect the continued growth dynamics of wood-based boards production. It should be noted, 359 
however, that the possibility of further sector development is related to the maximum 360 
optimization of production costs while maintaining the high quality of the offered products. 361 
Consumption of materials and energy (mainly wood) has a significant share in production 362 
costs. 363 
Therefore, the idea of implementation of wood raw material from fast-growing tree 364 
plantations in particleboards technology results from the increasing difficulties in access to 365 
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traditional wood raw material. Preservation a further dynamic growth in production in the 366 
wood industry forces the use of alternative material sources. 367 
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